Introduction {#sec1-1}
============

Due to advances in the treatment of chronic renal failure (CRF) during the last two decades, survival of patients on dialysis has increased. But new problems including concerns of oral health have occurred.\[[@ref1]--[@ref4]\] The common oral health problems are dry mouth, uremic odor, change in taste, dental calculus, low salivary flow rate, and dental caries.\[[@ref3][@ref5]--[@ref7]\] These manifestations may be related to a variety of factors, such as a relative state of immune suppression, medications, restriction of oral fluid intake, poor oral hygiene, malnutrition, and mouth breathing.\[[@ref4][@ref8]\] For the evaluation of the hemodialysis (HD) effect on oral and dental health status, it is important to know the oral health status in patients with good dialysis adequacy (Kt/V) compared with poor dialysis adequacy. Kt/V has been criticized as an accepted method for dialysis adequacy measurement.\[[@ref9]\] HD patients as well as related dentists and nephrologists should be aware of oral health care in this condition. Poor oral care in this group, especially those who are candidates of kidney transplant, could expose the patients to a high risk of serious problems. We aimed to determine dental and oral health status of our HD patients and related risk factors.

Materials and Methods {#sec1-2}
=====================

Subjects {#sec2-1}
--------

This is an observational, cross-sectional study based on data collected from HD patients treated at two different dialysis centers of Shiraz University of Medical Sciences in Fars province, southern Iran. Seventy-two patients (age ranged from 18 to 85 years) under HD for more than 3 months were randomly selected. The study protocol was approved by the local ethics committee. Informed written consent was obtained from all patients.

Study protocol {#sec2-2}
--------------

The patients were dialyzed for 4 h using Fresenius 4008B machines. For each patient, a four-part questionnaire was completed by the researchers. This form consisted of demographic information, medical history, laboratory findings (gathered from medical records), and dental and oral health status (such as frequency of the brushing, visiting a dentist, time of the last dentist visit, experiencing a sensation of dry mouth, bad taste, or malodor mouth). Intraoral examination was also done by two trainee dentists with a mouth mirror and light at bedside while the patients attended the HD. The DMFT index was obtained as the sum of decay (D), missing (M), and filled (F) teeth in accordance with the criterion suggested by WHO.\[[@ref10]\] Kt/V has been criticized as an accepted method for dialysis adequacy measurement that was calculated from the Daugirdas formula {--ln(*R*--0.03) + \[(4--3.5*R*) × (UF÷*W*)\]}.\[[@ref9]\] The target of dialysis adequacy, which was based upon the K/DOQI Clinical Practice Guidelines, was Kt/V ≥ 1.2.\[[@ref11]\]

Statistical analysis {#sec2-3}
--------------------

Data were analyzed by Statistical Package for the Social Sciences software version 15.0 (SPSS Inc. Chicago, IL, USA). Comparison of the quantitative data was made using the Student *t*-test or Mann--Whitney and Kruskal--Wallis tests as nonparametric tests. Correlation between quantitative data was determined by Pearson\'s correlation coefficient. A chi-square test was performed for the comparison of the qualitative data. A *P*-value of \< 0.05 was considered statistically significant.

Results {#sec1-3}
=======

A total of 72 adult HD patients were evaluated, 48 men (66.7%) and 24 women (33.3%) with a mean age of 53.4±15.3 years; the mean of HD time and Kt/V was 36.9±33.8 months and 1.4±0.6, respectively. [Table 1](#T1){ref-type="table"} summarizes the distributions, mean values, standard deviations, DMFT score regarding categorical groups, statistical tests, and significance of patient\'s variables. The distribution of some oral health variables is shown in [Table 2](#T2){ref-type="table"}. The mean of the DMFT score was 18.6±9.9. Of 72 patients, 35 (48.6%) complained of dry mouth, 33 (49.3%) of taste change, 22 (31%) of malodor mouth, and 30 (46.9%) had some degree of dental calculus. These patients had a higher DMFT score than those who had not complaints of any sign and/or symptom (*P*=0.04).

###### 

Levels of Demographic data of study subjects
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###### 

Distribution of dental and oral signs or symptoms among HD patients
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Women, singles, and those with low Kt/V, low educational level, and lesser dialysis time had a significantly higher DMFT score (*P*\<0.05); the DMFT score was significantly different by gender (16.6±9.9 in men vs. 22.4±8.9 in women; *P*=0.01), marital status (20.3±9.4 in singles vs. 9.9±7.9 in married; *P*=0.01), educational level (*P*=0.04; [Table 1](#T1){ref-type="table"}), dialysis time per week (21.1±98 in those who had dialysis three times per week vs. 15.6±9 in those who had dialysis less than three times; *P*=0.03), and dialysis adequacy (20.9±10.3 in those had Kt/V \< 1.2 vs. 18.8±9.6 in others, *P*=0.003). The DMFT score was lower in those who had dental calculus than patients without dental calculus (13.2±7.2 vs. 23.0±9.8; *P*=0.001).

Kt/V was significantly lower among those who had dry mouth (1.0±0.6 vs. 1.8±0.4; *P*=0.04) and dental calculus (1.1±0.5 vs. 1.7±0.4; *P*=0.01). Kt/V was lower in patients who had bad taste and malodor than who had not, but it was not significant (*P*=0.07 and *P*=0.40, respectively).

There was a positive significant correlation between the DMFT score and age (*r*=0.6, *P*=0.001). But no statistically significant correlation was seen between DMFT-score and HD time (*r*=0.2, *P*=0.07). Kt/V and DMF-T score had a negative significant correlation (*r*=--0.4, *P*=0.004).

Only 20 (27.8%) of the HD patients brushed their teeth daily and 6 (8.3%) said that they never brush their teeth \[[Table 2](#T2){ref-type="table"}\]. None of the patients in the study group had a routine dental check-up and all of them reported that they went for a dental visit only when they had a dental problem. Only 12 (16.7%) patients visited a dentist in the past 6 months due to their dental problems.

The biochemical data of our HD patients are presented in [Table 3](#T3){ref-type="table"}. They had no statistically significant correlation with the DMFT-score.

###### 

Distribution and significance levels of biochemical data among HD patients
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Discussion {#sec1-4}
==========

More than 30 oral signs and symptoms have been reported in dialysis patients.\[[@ref12]\] Majority of our patients showed oral sign and/or symptoms. In agreement with some studies,\[[@ref2][@ref4][@ref12][@ref13]\] in most cases they were taste change, dry mouth, malodor , and dental calculus. Dry mouth in HD patients can be caused by uremic involvement of the salivary glands and dehydration due to the restriction of fluid intake,\[[@ref12]\] also use of mouth washes containing alcohol,\[[@ref4]\] adverse effects of drug therapy, or mouth breathing.\[[@ref2]\] Bad taste is caused by xerostomia and the presence of urease-splitting oral organisms, which metabolize urea and elaborate ammonia.\[[@ref4]\] The uremic fetor, an ammoniacal odor, is typical of uremic patients and is caused by a high concentration of urea in the saliva.\[[@ref12][@ref13]\]

Results from the present study showed that the DMFT score in HD patients was 18.6±9.9. It is similar to the results of Marinho *et al*. who reported the DMFT score as 17.1±7.8 compared to 15.23±7.07 in the controls.\[[@ref3]\] In the Netherlands, the DMFT score was 13.3±7.5 in adult HD patients.\[[@ref14]\] In Kerman, Iran, the DMFT score did not differ significantly compared with the control group.\[[@ref15]\] Similar to the previous reports,\[[@ref2]\] the DMFT score increases with age. There are different reports regarding the DMFT score in HD patients compared with the general population.\[[@ref14][@ref16]\] In this research, we did not have a control group for comparison and it was a limitation in our study, but the DMFT score in our HD patients was higher than the reported DMFT scores in the controls of some studies in the literature including Kalsbeek *et al*.\[[@ref17]\] who reported a score of 14.7±6.4 in 808 dentate subjects (aged 25--54 years), Brito *et al*.\[[@ref18]\] who showed a DMFT score of 13.9 in 74 healthy subjects (mean age 40.3±12.9), and Marinho *et al*.\[[@ref3]\] who determined a score of 15.23±7.07 in 64 controls (mean age 60±11 years). However, we could not have a precise statistical analysis to test the significance of these observed differences due to confounding variables, especially age, sex, and educational level, not matching.

In our study, DMFT was higher in those with inadequate dialysis. The high prevalence of calculus in our study is in agreement with other studies.\[[@ref1][@ref5][@ref14]\] These results could be caused by a poor oral hygiene level among HD patients probably resulted from the low socioeconomic status of patients. An altered serum phosphorus--calcium balance might be responsible with increased calculus deposition resulting from changes in salivary composition as well.\[[@ref4]\]

Subjects with a higher calculus formation had a lower DMFT score. It could be related to a possible antibacterial effect of urea or increased calculus.\[[@ref4]\] In agreement with the same study,\[[@ref4]\] our patients reported brushing infrequently and also none of them had ever had a routine dental check-up. This may be related to loss of motivation, low socioeconomic status, and high cost of dental care services. Our patients had poor dental hygiene and a high DMFT score, especially women, singles, those with low dialysis adequacy, and with a low educational level. These results would imply further emphasis on the effective implementation of an oral health promotion program. The oral health maintenance plan for patients receiving dialysis should be reinforced by the dialysis team and dentists. HD patients should be given initial oral examinations and frequent follow-ups. Further studies regarding the comparison of the DMFT score of HD patients and general population are needed.

Our study was limited by study setting; intraoral examination was done only at bedside. Because of not using probing and radiography, the number of decayed teeth reported in our study could have been underestimated. Lack of control group was another limitation in our study. Also we did not have the status of dentition and oral hygiene prior to the HD for the detection of the actual severity of oral hygiene and DMFT during the HD.

Conclusion {#sec1-5}
==========

This health situation analysis showed that dental care of dialysis patients in our center is neglected. This lack of care may put them at a high risk of serious problems. The awareness of oral care should be raised among dialysis patients, their nephrologists, and dentists in our centers.
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